What was known before {#section21-2054358119879451}
=====================

Although use of patient-reported outcomes (PROs) in clinical practice can offer clinicians important information about the impact of illness on patients and their quality of life, little is known about how these reports can be used in nephrology clinics to enhance person-centered care.

What this adds {#section22-2054358119879451}
==============

The clinicians used the ePRO (electronic reporting of patient-reported outcomes) data to initiate discussion and clarify symptoms through focused assessments. Their actions in response to the ePRO data included referral, further assessment, waiting to monitor, and teaching.

Background {#section23-2054358119879451}
==========

Given the overwhelming and international demand for clinicians to offer more person-centered care, new strategies are required so that aspects of patient experience are better understood and addressed. Patient-reported outcome measures (PROMs) provide an avenue for patients to share information about the impact of dialysis on their life and their quality of life with clinicians. Patient-reported outcome measures are self-report, standardized instruments used to appraise outcomes related to their quality of life (ie, well-being, symptoms, overall health, functional status, as well as other aspects of psychological, social, and spiritual well-being^[@bibr1-2054358119879451]^ of health care recipients \[patients and informal caregivers\]). Electronic reporting of patient-reported outcomes (ePROs) offers clinicians quick access to results. Although this type of information is acknowledged as critical to not only improving the quality of care, but also involving patients in care planning, there are significant knowledge gaps about how PROM reports are used in nephrology care settings to augment person-centered care.^[@bibr2-2054358119879451]^ By person-centered care, we mean care that supports a meaningful life,^[@bibr3-2054358119879451]^ bearing in mind the person's "history, values, beliefs, priorities, preferences, current situation, future aspirations, and how they make sense of what is happening to them."^[@bibr4-2054358119879451]^ The objective of this study was to examine how ePROs were used in clinical nephrology practice.

Recently, PROMs were voted as the number 1 area of interest to nephrologists in the United States.^[@bibr5-2054358119879451]^ Similarly, chronic kidney patients have identified quality of life as the health outcome that they most value.^[@bibr6-2054358119879451]^ Such PROMs as quality of life self-assessment tools are being integrated internationally into routine care. For example, in the United States, the Centers for Medicare and Medicaid Services have mandated routine assessment of quality of life using PROMs for all end-stage kidney disease patients as a prerequisite for coverage.^[@bibr7-2054358119879451]^ However, very little is known about how PROM data are being used in clinical practice to inform kidney care.^[@bibr2-2054358119879451]^

Over 20 years ago, Mingardi^[@bibr8-2054358119879451]^ wrote that use of quality of life assessment needs to be "mandatory" to provide a more comprehensive view of dialysis patients. Yet, it has only been marginally considered since that time. In one study by Keogh et al,^[@bibr9-2054358119879451]^ the researchers surveyed 140 kidney patients who completed the Renal Quality of Life Profile and found that nurses most often addressed issues related to holidays, sex life, tiredness, mobility, and depression. In the second study, Smith and Wise^[@bibr10-2054358119879451]^ undertook a retrospective audit of implementation of the Patient Outcome Scale-symptom with 54 dialysis patients about end-of-life issues. Nurses' actions included following up with completion of the Depression and Anxiety Symptom Scale, referral to a social worker or palliative care services, or review of a care plan. In 1992, Kurtin et al^[@bibr11-2054358119879451]^ provided SF-36 responses from 24 dialysis patients to 2 nephrologists. They developed principles for use in decision-making including encouraging, but not requiring, (1) patients to complete the PROM and (2) clinicians to review the PROM and discuss with team members. In another study, Tong et al^[@bibr12-2054358119879451]^ examined nephrologists' perspectives on defining and implementing patient-centered outcomes with hemodialysis patients, but this study did not focus on use or integration of PROMs.

The majority of evidence-based research on the use of PROM feedback in nephrology care has been with nurses,^[@bibr9-2054358119879451],[@bibr10-2054358119879451],[@bibr13-2054358119879451],[@bibr14-2054358119879451]^ social workers,^[@bibr15-2054358119879451][@bibr16-2054358119879451]-[@bibr17-2054358119879451]^ and less often with interdisciplinary staff teams.^[@bibr18-2054358119879451][@bibr19-2054358119879451]-[@bibr20-2054358119879451]^ There is growing empirical research addressing routine integration of PROM data at individual^[@bibr21-2054358119879451][@bibr22-2054358119879451][@bibr23-2054358119879451][@bibr24-2054358119879451][@bibr25-2054358119879451][@bibr26-2054358119879451][@bibr27-2054358119879451][@bibr28-2054358119879451][@bibr29-2054358119879451][@bibr30-2054358119879451][@bibr31-2054358119879451][@bibr32-2054358119879451]-[@bibr33-2054358119879451]^ and aggregate^[@bibr34-2054358119879451][@bibr35-2054358119879451]-[@bibr36-2054358119879451]^ levels of kidney care, as well as with electronic means.^[@bibr31-2054358119879451],[@bibr37-2054358119879451][@bibr38-2054358119879451][@bibr39-2054358119879451][@bibr40-2054358119879451]-[@bibr41-2054358119879451]^ Other than Trillingsgaard et al's^[@bibr31-2054358119879451]^ observation of 9 patient--clinician consultations using PROMs, no other researchers have observed interactions in real-time clinical practice of the use of PROMs. In this article, we present research that highlights how clinicians use PROMs. Given the global attention toward person-centered nephrology care, consideration of pragmatic utilization of ePROs in patient interactions is both required and timely.

Methods {#section24-2054358119879451}
=======

Study Design {#section25-2054358119879451}
------------

A longitudinal qualitative research design was used with summative content analysis of 169 recorded interactions between home dialysis patients and health care providers. The research questions were as follows:

1.  **Research Question 1:** To what extent was ePRO data used in clinical encounters?

2.  **Research Question 2:** What actions were taken in response to ePRO data?

Participants {#section26-2054358119879451}
------------

Using purposive, convenience sampling, letters were mailed to all home dialysis patients in 2 outpatient clinics from 2 cities who participated in the pilot phase of the study.^[@bibr14-2054358119879451],[@bibr39-2054358119879451]^ If interested, they were invited to attend their next regularly scheduled clinic 15 minutes early to complete ePROs prior to their appointment. Inclusion criteria included being on home dialysis (peritoneal or hemodialysis) and over 19 years of age. Exclusion criteria included an inability to read or converse in English, acute medical crisis, or moderate to severe cognitive impairment. Ninety-nine patients volunteered over 6 months, for a total of 169 clinician recorded encounters. All nurses working in the clinic were included (with no exclusion criteria) and invited to participate given that they saw patients prior to the social worker, dietitian, and nephrologist. Nurses learned of the study through presentations at the clinic. All 12 nurses participated. Recordings were only conducted when both the patient and nurse consented.

Measures {#section27-2054358119879451}
--------

Prior to the study, the health authority required that all patients complete the Edmonton Symptom Assessment System revised for renal patients (ESAS-r: Renal, asking about 10 symptoms and 1 question on well-being)^[@bibr42-2054358119879451],[@bibr43-2054358119879451]^ preceding each clinic appointment every 3 months. Participants in this study continued to do so, but now completed the measure electronically on tablet computers in the waiting rooms (see <http://palliative.org/NewPC/_pdfs/tools/ESASr%20Renal.pdf> for example of ESAS-r: Renal; in our study, the clinic did not include the open-ended question or visual diagram). In addition, staff completed the Home Dialysis Multidisciplinary Clinic Assessment (HDMCA) at the time of the appointment. For the purposes of the study, a new app for tablets was created using FileMaker Go using iOS 7. The Kidney Disease Quality of Life-36 (KDQOL™-36)^[@bibr44-2054358119879451]^ was also completed using a tablet. The KDQOL-36™ is the short form of a longer instrument that includes the SF-12 as the core measure with additional domains addressing the burden of kidney disease, symptoms/problems of kidney disease, and effects of kidney disease scales from the KDQOL-SF™v1.3^[@bibr44-2054358119879451]^ (see <https://www.rand.org/health-care/surveys_tools/kdqol.html>). It was available online with Medical Education Institute's *KDQOL Complete.*^[@bibr45-2054358119879451]^ Online scoring in real time, along with reports of domains and responses to 12 symptoms, were printed for clinicians before the visit with the patient. Patient participants were offered copies of their reports, along with KDQOL patient education materials tailored to their responses.

Data Collection {#section28-2054358119879451}
---------------

A research assistant (RA) or the lead author (K.S-M.) joined patients and nurses in private clinic rooms to observe use of ePRO data. All interactions were audio recorded and patients were aware of the purpose of the study. The health authority approved audio recording but not transcription of clinical interactions. The RAs were female nurses or allied health professionals, some of whom were completing masters or PhD degrees. None of them had prior relationships with either clinic nurses or patients.

Research assistants completed a checklist to record all the items from the ESAS-r: Renal and KDQOL™-36 that were discussed during the clinician interaction, who initiated discussion, and how often the clinicians referenced the ePRO data (see [supplementary file](https://journals.sagepub.com/doi/suppl/10.1177/2054358119879451)). All RAs attended training sessions with the lead author (K.S-M.) on use of the checklist. The RAs role-played mock clinician--patient interactions to pilot test use of the checklist. The checklist was modified slightly after use in clinics for 2 weeks.

Data Analysis {#section29-2054358119879451}
-------------

Summative content analysis was employed for this study. Although conventional content analysis infers meaning through counting and comparisons, summative content analysis explores content for interpretation of the underlying context.^[@bibr46-2054358119879451]^ This method relies on credibility, and content experts are needed to validate the use of any particular content, in this case the ePRO data. The 3 coauthors on this article are registered nurses (RNs), and 2 have extensive clinical and research experience in nephrology.

An RA or lead author (K.S-M.) listened to all recordings to double-check accuracy of each checklist. One research team member (K.T.) listened to all the recordings and documented the occurrences in which the nurses appeared to use the ePRO data in their clinical assessment. The first 35 recordings were reviewed independently by the lead author (K.S-M.) and a team meeting was held to calibrate coding and ensure discrepancies in interpretation and analysis were resolved. Categories were formed by collapsing codes in which contextual usage of the content ran through all the data. Team meetings were held throughout the analysis process and after final coding was completed to discuss findings and reach consensus on the findings.

Ethical Approval {#section30-2054358119879451}
----------------

Ethical approval was from the University of Alberta Health Research Ethics Board (Approval \#PRO 00040538) and the Vancouver Island Health Authority (Approval \#H2013-065). All patient and clinician participants provided a signed informed consent, verbally confirmed at the start of the study and prior to all ongoing recorded interactions. Consent for publication of collated unidentified data was also approved by all participants.

Results {#section31-2054358119879451}
=======

A total of 99 patient participants and 12 nurse participants participated in the study. The patients included 14 receiving home hemodialysis and 85 on home peritoneal dialysis. The clinic nurses who participated were all female and had a mean age of 46 ± 8. Their experience working in nephrology nursing included 27% for 1 to 10 years, 46% for 11 to 20 years, and 27% for 21 to 30 years. Additional demographics of patient and nurse participants are published elsewhere.^[@bibr40-2054358119879451]^

A total of 165 of 169 recordings of patient--nurse interactions were used in our analysis. Recordings ranged from approximately 20 to 90 minutes in length. Four recordings were removed from the analysis; 2 appointments were interrupted by another health care professional resulting in an incomplete nursing assessment, and in 2 cases, the data were not used because of concerns related to cognitive ability of the patient and inability to consent. The 165 clinical encounters included 99 unique patients and 66 with repeat encounters, approximately 3 months apart, using both the ESAS-r: Renal and the KDQOL-36. However, in 19 of the interactions, RNs did not have the KDQOL-36 on-hand as it was not completed in time for the assessment. In one interaction, the RN was unable to find or receive the ESAS-r: Renal before assessment.

Use of ePRO Data in Clinical Encounters {#section32-2054358119879451}
---------------------------------------

The ePRO data were clearly used to discuss 24 unique issues (brought up a total of 456 times over 165 interactions), as well as overall patient health and the general effects of kidney disease on the patient's daily life. In some instances, RNs asked generally about well-being, but did not probe further with specific items from the KDQOL-36. The most frequently discussed issues as prompted by the ePRO data were itchiness (n = 55/456), appetite (n = 51/456), problems with sleeping (n = 50/456), tiredness (n = 46/456), and shortness of breath (n = 45/456) (see [Table 1](#table1-2054358119879451){ref-type="table"}).

###### 

RN Use of the Quality of Life Health Assessments.

![](10.1177_2054358119879451-table1)

  KDQOL™-36 and ESAS-r: Renal items             Frequency of items assessed using KDQOL™-36 or ESAS-r: Renal (n = 456) N (%)   On HDMCA
  --------------------------------------------- ------------------------------------------------------------------------------ ----------
  Itching                                       55 (12.1)                                                                      x
  Appetite                                      51 (11.2)                                                                      x
  Problems with sleeping                        50 (11.0)                                                                      x
  Tiredness                                     46 (10.1)                                                                      
  Shortness of breath                           45 (9.9)                                                                       x
  Pain                                          33 (7.2)                                                                       x
  Depression/downhearted or blue                29 (6.4)                                                                       
  Nausea/upset stomach                          28 (6.1)                                                                       x
  Feeling of well-being                         24 (5.3)                                                                       
  Anxiety                                       21 (4.6)                                                                       
  Energy                                        16 (3.5)                                                                       
  Drowsiness                                    14 (3.1)                                                                       
  Dx interferes with life                       9 (2.0)                                                                        x
  Chest pain                                    6 (1.3)                                                                        x
  Cramps                                        6 (1.3)                                                                        
  Problems with access site or catheter         5 (1.1)                                                                        x
  Travel                                        4 (0.9)                                                                        
  Frustration in dealing with dx                3 (0.7)                                                                        
  Dry skin                                      3 (0.7)                                                                        
  Overall health                                3 (0.7)                                                                        
  Stress/worries cause by dx                    2 (0.4)                                                                        
  Ability to work around the house              1 (0.2)                                                                        
  Sex life                                      1 (0.2)                                                                        
  Personal appearance                           1 (0.2)                                                                        
  Moderate activities                           0                                                                              
  Climbing stairs                               0                                                                              
  Accomplishing less (due to physical health)   0                                                                              
  Didn't work as carefully                      0                                                                              
  Pain interfering with work                    0                                                                              
  Interference with social activities           0                                                                              
  Time spent dealing with dx                    0                                                                              
  Burden to family                              0                                                                              
  Muscle soreness                               0                                                                              
  Faintness/dizziness                           0                                                                              
  Washed out/drained                            0                                                                              
  Numbness in hands/feet                        0                                                                              
  Fluid restriction                             0                                                                              
  Dietary restriction                           0                                                                              
  Dependence on health care professionals       0                                                                              

*Note.* RN = registered nurse; KDQOL™-36 = Kidney Disease and Quality of Life-36 Survey; ESAS-r: Renal = Edmonton Symptom Assessment System revised for renal patients; HDMCA = Home Dialysis Multidisciplinary Clinic Assessment.

Most often, in 103 of 165 interactions, RNs used the ePRO data to initiate discussion and clarify symptoms through focused assessments. In 40/165 interactions, the RN audibly reviewed the ePRO data before beginning the general assessment, but otherwise integrated elements of ESAS-r: Renal and/or KDQOL-36 assessments into what appeared to be their regular practice and assessment. In 32/165 interactions, the RN used the ePRO data to quickly prioritize assessments or redirect conversation to those assessments. Registered nurses generally used the HDMCA form to conduct patient assessments, and in 31 of the 165 interactions, we noted no clear use of ePRO data with sole reliance on the HDMCA. In 4 of these recordings, the patients reported 1 minor, or no, health concerns.

There were marked differences in the use of the ESAS-r: Renal and KDQOL-36 data, with the ESAS-r: Renal data used in the majority of assessments. There were 38/165 interactions in which the KDQOL was not reviewed by the RN, nor used to support the clinical assessment of dialysis patients. Some items from the KDQOL-36 were not explicitly addressed during assessments, including climbing stairs, accomplishing less, did not work as carefully, pain interfering with work, and dependence on health care professionals. Dietary restrictions were discussed, but clearly as part of the HDMCA. Sex life and personal appearance were only discussed once each and brought up by the patient in each instance.

Actions Taken in Response to ePRO Data {#section33-2054358119879451}
--------------------------------------

Use of the ePRO data by nurses in care decisions and the 466 total responses varied (nurses may have had multiple responses to 1 of the 456 issues). In 62/165 interactions, no change to the patient's care plan was indicated in response to 202 issues discussed as triggered by ePRO data (see [Table 2](#table2-2054358119879451){ref-type="table"}). This does not include the 31 interactions in which the ePRO data did not appear to be used at all.

###### 

RN Response to the Quality of Life Health Assessments.

![](10.1177_2054358119879451-table2)

  Response or recommendation      Frequency of responses to KDQOL™-36 or ESAS-r: Renal items (n = 466), n (%)
  ------------------------------- -----------------------------------------------------------------------------
  No change indicated             202 (43.3)
  No change warranted             149 (32.0)
  Referral to social work         22 (4.7)
  Physician follow-up             18 (3.9)
  RN follow-up                    12 (2.6)
  Teaching/take home materials    10 (2.1)
  Wait and monitor                10 (2.1)
  Medication change               8 (1.7)
  Encouraged use of moisturizer   7 (1.5)
  Validation/consolation          7 (1.5)
  Change to dialysis (cycler)     5 (1.1)
  Attributed to older age         3 (0.6)
  Encouraged transfusion          3 (0.6)
  Referral to dietitian           2 (0.4)
  Change to dressing              2 (0.4)
  Encouraged increase exercise    2 (0.4)
  Self-limit machine              2 (0.4)
  Change exchange time            1 (0.2)
  Change exchange volume          1 (0.2)

*Note.* RN = registered nurse; KDQOL™-36 = Kidney Disease and Quality of Life-36 Survey; ESAS-r: Renal = Edmonton Symptom Assessment System revised for renal patients.

The responses RNs most often took after considering the ePRO data included referring or recommending follow-up with another health care professional in the home dialysis clinic (ie, the nephrologist, social worker or dietitian; n = 42/466), assessing further (ie, physically assessing wounds or exit sites, requesting follow-up blood work; n = 12/466), recommending waiting and monitoring of a symptom based on recent care plan change (n = 10/466), and teaching (ie, strategies to stop itching, appropriate medication use, the logistics of traveling with dialysis and reasons for different bag exchange rates/volumes; n = 10/466). Remaining responses included suggesting changes to dialysis (ie, cycler, use self-limiting option or timing/volume of bag exchange; n = 9/466), recommendation for changes to medication (n = 8/466), offering clear emotional support and validation in response to expressed sadness or frustration (n = 7/466), and recommending the use of over the counter moisturizer to combat itching (n = 7/466) ([Table 2](#table2-2054358119879451){ref-type="table"}). Recommendations for more exercise, follow-up for a blood product transfusion, discontinuing the use of chlorhexidine, and developing a routine to improve sleep were each made once in response to assessments triggered by the ePRO scores. Interestingly, in 3/466 instances, concerns around general well-being, tiredness, and sex life were attributed to old age with no further recommendations made.

The issues that most often prompted a change in care plan, referral to another health care professional or further assessment included itching (n = 23/466), depression (n = 18/466), tiredness (n = 13/466), sleeping (n = 12/466), anxiety (n = 11/466), and disease interfering with daily life (n = 7/466). Other issues addressed or noted for follow-up 4 times or less included frustration, shortness of breath, travel, appetite, pain, feeling of well-being, frustration in dealing with disease, problems with access site, travel, drowsiness, nausea, dry skin, and overall health and energy.

Discussion {#section34-2054358119879451}
==========

Use of the ePROs in these 2 clinics facilitated identification of a number of patient symptoms which nurses then used for follow-up. The symptoms that occurred are similar to those reported in other studies^[@bibr47-2054358119879451][@bibr48-2054358119879451]-[@bibr49-2054358119879451]^ and it may be that some of them might not have been reported had the ePRO not been used at the point-of-care. Itching was the most discussed issue, as well as the symptom with the most action taken. The ratio was 2:1---approximately every 2 times it was discussed (n = 55), clinicians followed-up (n = 23). In alignment, dialysis patients have previously reported that itching was the second most important research priority, specifically the causes, prevention, and treatment strategies of itching.^[@bibr6-2054358119879451]^

Appetite was the next top issue (n = 51), but it was very rarely addressed nor followed-up. This may be because nurses assumed dieticians may initiate such conversations, yet we did not note referrals to this end. Similarly, shortness of breath (n = 45) was very frequently discussed with few care decisions or responses. However, problems with sleeping (n = 50) and tiredness (n = 46) were in the top issues with a change in care plan, referral or further assessment (n = 12 and n = 13, respectively). This may be because there are better strategies available to manage these symptoms. Nevertheless, the ePRO reports were not used during clinician interactions to the extent that we had anticipated. It may be that once use is engrained in usual practice, they may be used more frequently.^[@bibr50-2054358119879451]^ Nevertheless, change process is time-consuming and requires commitment^[@bibr51-2054358119879451]^ that may not have been present for the purposes of the study. We do not yet know whether there are substantive benefits to use of ePROs over regular communications and patient assessments, a question that is being raised and investigated not only within the renal context but globally.^[@bibr2-2054358119879451],[@bibr52-2054358119879451][@bibr53-2054358119879451]-[@bibr54-2054358119879451]^ A clinical trial comparing usual care to that incorporating ePROs routinely into practice would help us address this question.

Routine integration of ePRO data in real-time point-of-care offers valuable data to inform person-centered care, as well as care efficiencies.^[@bibr31-2054358119879451],[@bibr37-2054358119879451][@bibr38-2054358119879451][@bibr39-2054358119879451][@bibr40-2054358119879451]-[@bibr41-2054358119879451]^ Yet, this is a complex intervention that requires attention to workflow.^[@bibr40-2054358119879451]^ In this study, the KDQOL™-36, a nonrequired PROM, was rarely discussed and incorporated into practice. Why? It may be that a shorter measure would be more useful. This would require further exploration. Notably, only 5 of the 36 KDQOL items are comparable to items on the ESAS-r: Renal, and the KDQOL-36 provides broader assessment of quality of life beyond physical symptoms. Contextually, the ESAS-r: Renal had been recently introduced into routine care practices, and the HDMCA form was used in every single recorded patient encounter. The ESAS-r: Renal was completed by the patient alone and not by a clinician, whereas the HDMCA was the clinician's assessment form completed during a clinical encounter. It is important to note that the top 3 symptoms (itching, appetite, sleeping) that were primarily discussed and attended to in real-time were the PROM items that were also on the HDMCA. Thus, there was a triangulation of data toward these symptoms with patients providing their own self-assessment, as well as clinicians' assessment of these symptoms. Future research and knowledge translation are needed to collaborate with clinicians to explore how patients' priorities that are identified in PROMs which are *not* identified on required clinician worksheets or forms may be discussed and responded to in clinical encounters.

Limitations of this study include the duration of follow-up (6 months), the restriction to 2 home dialysis clinics, and the potential for the Hawthorne effect due to observation. Further training on symptom management may increase the number of actions taken in response to the questionnaires. The HDMCA form routinely used in the clinic had overlap with the ePRO data. Thus, it was not always apparent if use of the data in the clinical encounter and responses were triggered by ePRO data, or in combination with the HDMCA. We further recognize that some actions taken in response to the ePRO data changes may have been made after the assessment that would not have been captured on the audio files. Future research could address use of ePROs by other health professionals including nephrologists. A clinical trial could help determine whether use of ePROs is more effective or efficient than usual clinical practice.

Conclusion {#section35-2054358119879451}
==========

Although use of PROs in clinical practice can offer clinicians important information about the impact of illness on patients and their quality of life, little has been known about how these reports can be used in nephrology clinics to enhance person-centered care. The findings from this study support the proposition that the use of ePRO data provided useful information that guided focused assessments and augmented standard assessments to support person-centered care. The clinicians used the ePRO data to initiate discussion and clarify symptoms through focused assessments. Their actions in response to the ePRO data included referral, further assessment, waiting to monitor, and teaching. Further studies are warranted to identify whether routine integration of ePROs offers benefits over usual care.

Supplemental Material {#section36-2054358119879451}
=====================
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